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C o n t e n t s

Technical Note 412 contains analyses and
related source data for 311 natural gas sam-
ples from 13 States. Of the total samples,
309 were collected during calendar years
1998 through 2001. The analyses were made
using mass spectroscopy and gas chromatog-
raphy. None of the analyses have been pub-
lished previously in other analyses reports.
All samples were obtained and analyzed as
part of the United States Department of the
Interior’s Bureau of Land Management
investigations of the occurrences of helium in
natural gases of countries with free-market
economies. The results of these investiga-
tions are published periodically to make
the information available to members of
the helium and petroleum industries and
to the general public.
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A b s t r a c t

Bureau of Land Management Technical
Note 412, Analyses of Natural Gases,
1998–2001, contains analyses and related
source data for 311 natural gas samples
from 13 States. Of the total samples, 309
were collected during calendar years 1998
through 2001. The remaining two were col-
lected earlier, but releases granting permission
to publish them were received at a later date.
None of these analyses have been published
previously in other analyses reports.
The analyses were made using mass spec-
troscopy and gas chromatography. All
samples were obtained and analyzed as
part of the Bureau of Land Management
investigations of the occurrences of helium in
natural gases of countries with free-market
economies. This helium survey program
has been conducted since 1917. The
results are published periodically to make
the information available to members of
the helium and petroleum industries and
to the general public.
Forty-two publications have presented the
results of 16,058 gas analyses performed
through 1997. These publications are refer-
enced at the end of this report in the sec-
tion “Previous Publications in the Helium
Survey Series.”
The first three bulletins (1–3)1 contain
analyses and related source data on 5,218
gas samples collected from 1917 through
1960. These bulletins have been supple-
mented periodically by information circu-
lars and technical notes (4–17, 19–24,
26–30, 32–36, 38–42) containing 10,840
analyses of samples collected since 1960.
In 1976, a compilation of the analyses
made prior to 1975 was prepared by the
United States Bureau of Mines (USBM)
and published by the National Technical
Information Service of the United States
Department of Commerce (18). The 1976
compilation contains 10,562 analyses of gas
samples from gas and oil wells and natural
gas pipelines in 37 States and 23 foreign
countries.
Three other compilations of analyses have
been published (25, 31, 37) by the USBM.
The first of these was published in 1982
and contained analyses performed prior to
1981. The 1982 publication contains
12,554 analyses of gas samples from gas
and oil wells and natural gas pipelines in
39 States and 24 foreign countries and
includes the analyses from the 1976 publi-
cation (25). The second of these compila-
tions was published in 1987 and contains
14,242 analyses performed prior to 1986.
The samples were taken from gas and oil
wells and natural gas pipelines in 40 States
and 24 foreign countries (31). In 1991, a
compilation of analyses was completed as a
supplement to the 1987 publication and
contains all analyses published from 1986
3
I n t r o d u c t i o n
1The numbers in parentheses refer to items in the list of previous publications at the end of this report.
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through 1990. The 1991 publication contains
920 samples from gas and oil wells and
natural gas pipelines in 26 States and 2
foreign countries (37).
In addition to appearing in the publica-
tions, all analyses and related information
published through 1997 are available on
CD-ROM from the National Technical
Information Service (NTIS) in Springfield,
Virginia (1-800-553-NTIS). Orders should
refer to Bureau of Land Management
CD-ROM PB98-502206. The update to
the 1997 CD-ROM, which will include
the 1998–2001 analyses, should be avail-
able for purchase around the time this
report is published.
The helium survey program is conducted
by soliciting natural gas samples from
throughout the United States and other
countries with free-market economies. The
helium survey, in its present scope, would
not be possible without the assistance of
the helium and petroleum industries, State
and Federal agencies, and the many indi-
viduals engaged in oil and gas exploration
and production.
4
Tables 1 and 2—the main focus of this
technical note—include the results of
analyses and related source data from the
gas samples. This information is divided
into two groups. Table 1 contains infor-
mation on samples from gas and oil wells
in the United States. Table 2 contains
information on samples from natural gas
pipelines in the United States. The following
chart indicates the sources of the samples
listed in these tables. All components of
the analyses in the tables are reported to
the nearest 0.1percent, except helium, which
is reported to the nearest 0.01percent. The
word “trace” is used to denote quantities
of helium of less than 0.005 percent and
quantities of other components of less than
0.05 percent.
5
T a b l e s
Number of Number of
Source Samples Table(s) Source Samples Table(s)
Arizona 1 1 Oregon 1 1
Arkansas 2 1 Pennsylvania 2 1
Colorado 35 1,2 Tennessee 1 1
Kansas 77 1 Texas 20 1
New Mexico 126 1 Utah 2 1
Ohio 2 1 Wyoming 3 1
Oklahoma 39 1
Geologic Provinces of the United
States
Tables 1 and 2 also include geologic province
codes so each sample source can be located
within a specific geologic province as defined
by the Committee on Statistics of Drilling
of the American Association of Petroleum
Geologists. The provinces and their associated
codes are provided in the list that follows and
are also illustrated in Figure 12. They are
delineated by political boundaries for conve-
nience and for accommodation of the data
processing equipment. Because not all of the
provinces shown are gas-producing areas,
many of the codes are not used in this publi-
cation. In addition, since State or Federal
ownership is not always known in offshore
areas, only one code is used for each State.
Due to the lack of information on the loca-
tion of wells in Alaska, only one code (972) is
used for all wells.
2The list and Figure 1 are taken from the article cited as: Meyer, R.F. 1970. Geologic provinces code map
for computer use: American Association of Petroleum Geologists Bulletin, v. 54, n. 7, p.1301-1305.



























































































































































































































































































New Hampshire Atlantic offshore–general
New Hampshire Atlantic offshore–State




Rhode Island Atlantic offshore–general
Rhode Island Atlantic offshore–State
Rhode Island Atlantic offshore–Federal
Connecticut Atlantic off shore–general
Connecticut Atlantic offshore–State
Connecticut Atlantic offshore–Federal
New York Atlantic offshore–general
New York Atlantic offshore–State
New York Atlantic offshore–Federal
New Jersey Atlantic offshore–general
New Jersey Atlantic offshore–State










North Carolina Atlantic offshore–general
North Carolina Atlantic offshore–State
North Carolina Atlantic offshore–Federal
South Carolina Atlantic offshore–general
South Carolina Atlantic offshore–State
Code Province















































Florida Gulf of Mexico offshore–general
Florida Gulf of Mexico offshore–State
Florida Gulf of Mexico offshore–Federal
Alabama Gulf of Mexico offshore–general
Alabama Gulf of Mexico offshore–State
Alabama Gulf of Mexico offshore–Federal
Mississippi Gulf of Mexico offshore–general
Mississippi Gulf of Mexico offshore–State
Mississippi Gulf of Mexico offshore–Federal
Louisiana Gulf of Mexico offshore–general
Louisiana Gulf of Mexico offshore–State
Louisiana Gulf of Mexico offshore–Federal
Texas Gulf of Mexico offshore–general
Texas Gulf of Mexico offshore–State













Alaska Bering Sea offshore–general
Alaska Bering Sea offshore–State
Alaska Bering Sea offshore–Federal
Alaska Pacific offshore–general
ProvinceCode



















Minnesota Lake Superior offshore
Wisconsin Lake Superior offshore
Michigan Lake Superior offshore
Indiana Lake Michigan offshore
Illinois Lake Michigan offshore
Wisconsin Lake Michigan offshore
Michigan Lake Michigan offshore
Michigan Lake Huron offshore
Michigan Lake Erie offshore
Ohio Lake Erie offshore
Pennsylvania Lake Erie offshore
New York Lake Erie offshore
New York Lake Ontario offshore
ProvinceCode




























Samples from Gas and Oil Wells
in the United States
13
T a b l e  1
Analyses of Natural Gases, 1998–2001       Technical Note 412
14
Analyses of Natural Gases, 1998–2001       Technical Note 412
15
Analyses of Natural Gases, 1998–2001       Technical Note 412
16
Analyses of Natural Gases, 1998–2001       Technical Note 412
17
Analyses of Natural Gases, 1998–2001       Technical Note 412
18
Analyses of Natural Gases, 1998–2001       Technical Note 412
19
Analyses of Natural Gases, 1998–2001       Technical Note 412
20
Analyses of Natural Gases, 1998–2001       Technical Note 412
21
Analyses of Natural Gases, 1998–2001       Technical Note 412
22
Analyses of Natural Gases, 1998–2001       Technical Note 412
23
Analyses of Natural Gases, 1998–2001       Technical Note 412
24
Analyses of Natural Gases, 1998–2001       Technical Note 412
25
Analyses of Natural Gases, 1998–2001       Technical Note 412
26
Analyses of Natural Gases, 1998–2001       Technical Note 412
27
Analyses of Natural Gases, 1998–2001       Technical Note 412
28
Analyses of Natural Gases, 1998–2001       Technical Note 412
29
Analyses of Natural Gases, 1998–2001       Technical Note 412
30
Analyses of Natural Gases, 1998–2001       Technical Note 412
31
Analyses of Natural Gases, 1998–2001       Technical Note 412
32
Analyses of Natural Gases, 1998–2001       Technical Note 412
33
Analyses of Natural Gases, 1998–2001       Technical Note 412
34
Analyses of Natural Gases, 1998–2001       Technical Note 412
35
Analyses of Natural Gases, 1998–2001       Technical Note 412
36
Analyses of Natural Gases, 1998–2001       Technical Note 412
37
Analyses of Natural Gases, 1998–2001       Technical Note 412
38
Analyses of Natural Gases, 1998–2001       Technical Note 412
39
Analyses of Natural Gases, 1998–2001       Technical Note 412
40
Analyses of Natural Gases, 1998–2001       Technical Note 412
41
Analyses of Natural Gases, 1998–2001       Technical Note 412
42
Analyses of Natural Gases, 1998–2001       Technical Note 412
43
Analyses of Natural Gases, 1998–2001       Technical Note 412
44
Analyses of Natural Gases, 1998–2001       Technical Note 412
45
Analyses of Natural Gases, 1998–2001       Technical Note 412
46
Analyses of Natural Gases, 1998–2001       Technical Note 412
47
Analyses of Natural Gases, 1998–2001       Technical Note 412
48
Analyses of Natural Gases, 1998–2001       Technical Note 412
49
Analyses of Natural Gases, 1998–2001       Technical Note 412
50
Analyses of Natural Gases, 1998–2001       Technical Note 412
51
Analyses of Natural Gases, 1998–2001       Technical Note 412
52
Analyses of Natural Gases, 1998–2001       Technical Note 412
53
Analyses of Natural Gases, 1998–2001       Technical Note 412
54
Analyses of Natural Gases, 1998–2001       Technical Note 412
55
Analyses of Natural Gases, 1998–2001       Technical Note 412
56
Analyses of Natural Gases, 1998–2001       Technical Note 412
57
Analyses of Natural Gases, 1998–2001       Technical Note 412
58
Analyses of Natural Gases, 1998–2001       Technical Note 412
59
Analyses of Natural Gases, 1998–2001       Technical Note 412
60
Analyses of Natural Gases, 1998–2001       Technical Note 412
61
Analyses of Natural Gases, 1998–2001       Technical Note 412
62
Analyses of Natural Gases, 1998–2001       Technical Note 412
63
Analyses of Natural Gases, 1998–2001       Technical Note 412
64
Analyses of Natural Gases, 1998–2001       Technical Note 412
65
Analyses of Natural Gases, 1998–2001       Technical Note 412
66
Analyses of Natural Gases, 1998–2001       Technical Note 412
67
Analyses of Natural Gases, 1998–2001       Technical Note 412
68
Analyses of Natural Gases, 1998–2001       Technical Note 412
69
Analyses of Natural Gases, 1998–2001       Technical Note 412
70
Analyses of Natural Gases, 1998–2001       Technical Note 412
71
Analyses of Natural Gases, 1998–2001       Technical Note 412
72
Analyses of Natural Gases, 1998–2001       Technical Note 412
73
Analyses of Natural Gases, 1998–2001       Technical Note 412
74
Analyses of Natural Gases, 1998–2001       Technical Note 412
75
Analyses of Natural Gases, 1998–2001       Technical Note 412
76
Analyses of Natural Gases, 1998–2001       Technical Note 412
77
Analyses of Natural Gases, 1998–2001       Technical Note 412
78
Analyses of Natural Gases, 1998–2001       Technical Note 412
79
Analyses of Natural Gases, 1998–2001       Technical Note 412
80
Analyses of Natural Gases, 1998–2001       Technical Note 412
81
Analyses of Natural Gases, 1998–2001       Technical Note 412
82
Analyses of Natural Gases, 1998–2001       Technical Note 412
83
Analyses of Natural Gases, 1998–2001       Technical Note 412
84
Analyses of Natural Gases, 1998–2001       Technical Note 412
85
Analyses of Natural Gases, 1998–2001       Technical Note 412
86
Analyses of Natural Gases, 1998–2001       Technical Note 412
87
Analyses of Natural Gases, 1998–2001       Technical Note 412
88
Analyses of Natural Gases, 1998–2001       Technical Note 412
89
Analyses of Natural Gases, 1998–2001       Technical Note 412
90
Analyses of Natural Gases, 1998–2001       Technical Note 412
91
Analyses of Natural Gases, 1998–2001       Technical Note 412
92
Analyses of Natural Gases, 1998–2001       Technical Note 412
93
Analyses of Natural Gases, 1998–2001       Technical Note 412
94
Analyses of Natural Gases, 1998–2001       Technical Note 412
95
Analyses of Natural Gases, 1998–2001       Technical Note 412
96
Analyses of Natural Gases, 1998–2001       Technical Note 412
97
Analyses of Natural Gases, 1998–2001       Technical Note 412
98
Analyses of Natural Gases, 1998–2001       Technical Note 412
99
Analyses of Natural Gases, 1998–2001       Technical Note 412
100
Analyses of Natural Gases, 1998–2001       Technical Note 412
101
Analyses of Natural Gases, 1998–2001       Technical Note 412
102
Analyses of Natural Gases, 1998–2001       Technical Note 412
103
Analyses of Natural Gases, 1998–2001       Technical Note 412
104
Analyses of Natural Gases, 1998–2001       Technical Note 412
105
Analyses of Natural Gases, 1998–2001       Technical Note 412
106
Analyses of Natural Gases, 1998–2001       Technical Note 412
107
Analyses of Natural Gases, 1998–2001       Technical Note 412
108
Analyses of Natural Gases, 1998–2001       Technical Note 412
109
Analyses of Natural Gases, 1998–2001       Technical Note 412
110
Analyses of Natural Gases, 1998–2001       Technical Note 412
111
Analyses of Natural Gases, 1998–2001       Technical Note 412
112
Analyses of Natural Gases, 1998–2001       Technical Note 412
113
Analyses of Natural Gases, 1998–2001       Technical Note 412
114
Analyses of Natural Gases, 1998–2001       Technical Note 412
115
Analyses of Natural Gases, 1998–2001       Technical Note 412
116
Analyses of Natural Gases, 1998–2001       Technical Note 412
117
Analyses of Natural Gases, 1998–2001       Technical Note 412
118
Analyses of Natural Gases, 1998–2001       Technical Note 412
119
Analyses of Natural Gases, 1998–2001       Technical Note 412
120
Analyses of Natural Gases, 1998–2001       Technical Note 412
121
Analyses of Natural Gases, 1998–2001       Technical Note 412
122
Analyses of Natural Gases, 1998–2001       Technical Note 412
123
Analyses of Natural Gases, 1998–2001       Technical Note 412
124
Analyses of Natural Gases, 1998–2001       Technical Note 412
125
Analyses of Natural Gases, 1998–2001       Technical Note 412
126
Analyses of Natural Gases, 1998–2001       Technical Note 412
127
Analyses of Natural Gases, 1998–2001       Technical Note 412
128
Analyses of Natural Gases, 1998–2001       Technical Note 412
129
Analyses of Natural Gases, 1998–2001       Technical Note 412
130
Analyses of Natural Gases, 1998–2001       Technical Note 412
131
Analyses of Natural Gases, 1998–2001       Technical Note 412
132
Analyses of Natural Gases, 1998–2001       Technical Note 412
133
Analyses of Natural Gases, 1998–2001       Technical Note 412
134
Analyses of Natural Gases, 1998–2001       Technical Note 412
135
Analyses of Natural Gases, 1998–2001       Technical Note 412
136
Analyses of Natural Gases, 1998–2001       Technical Note 412
137
Analyses of Natural Gases, 1998–2001       Technical Note 412
138
Analyses of Natural Gases, 1998–2001       Technical Note 412
139
Analyses of Natural Gases, 1998–2001       Technical Note 412
140
Analyses of Natural Gases, 1998–2001       Technical Note 412
141
Analyses of Natural Gases, 1998–2001       Technical Note 412
142
Analyses of Natural Gases, 1998–2001       Technical Note 412
143
Analyses of Natural Gases, 1998–2001       Technical Note 412
144
Analyses of Natural Gases, 1998–2001       Technical Note 412
145
Analyses of Natural Gases, 1998–2001       Technical Note 412
146
Analyses of Natural Gases, 1998–2001       Technical Note 412
147
Analyses of Natural Gases, 1998–2001       Technical Note 412
148
Analyses of Natural Gases, 1998–2001       Technical Note 412
149
Analyses of Natural Gases, 1998–2001       Technical Note 412
150
Analyses of Natural Gases, 1998–2001       Technical Note 412
151
Analyses of Natural Gases, 1998–2001       Technical Note 412
152
Analyses of Natural Gases, 1998–2001       Technical Note 412
153
Analyses of Natural Gases, 1998–2001       Technical Note 412
154
Analyses of Natural Gases, 1998–2001       Technical Note 412
155
Analyses of Natural Gases, 1998–2001       Technical Note 412
156
Analyses of Natural Gases, 1998–2001       Technical Note 412
157
Analyses of Natural Gases, 1998–2001       Technical Note 412
158
Analyses of Natural Gases, 1998–2001       Technical Note 412
159
Analyses of Natural Gases, 1998–2001       Technical Note 412
160
Analyses of Natural Gases, 1998–2001       Technical Note 412
161
Analyses of Natural Gases, 1998–2001       Technical Note 412
162
Analyses of Natural Gases, 1998–2001       Technical Note 412
163
Analyses of Natural Gases, 1998–2001       Technical Note 412
164
Analyses of Natural Gases, 1998–2001       Technical Note 412
165
Analyses of Natural Gases, 1998–2001       Technical Note 412
166
Analyses of Natural Gases, 1998–2001       Technical Note 412
167
Analyses of Natural Gases, 1998–2001       Technical Note 412
168
Samples from Natural Gas Pipelines 
in the United States
169
T a b l e  2
Analyses of Natural Gases, 1998–2001       Technical Note 412
170
1. Anderson, C.C., and H.H. Hinson.  Helium-Bearing Natural Gases of the United
States.  Analyses and Analytical Methods.  BuMines Bulletin 486, 1951, 141 pp.
2. Boone, W.J., Jr.  Helium-Bearing Natural Gases of the United States.  Analyses and
Analytical Methods.  Supplement to Bulletin 486.  BuMines Bulletin 576, 1958,
117pp.
3. Munnerlyn, R.D., and R.D. Miller.  Helium-Bearing Natural Gases of the United
States:  Analyses.  Second Supplement to Bulletin 486.  BuMines Bulletin 617,
1963, 93pp.
4. Miller, R.D., and G.P. Norrell.  Analyses of Natural Gases of the United States,
1961.  BuMines IC 8221, 1964, 148 pp.
5. ___.  Analyses of Natural Gases of the United States, 1962.  BuMines IC 8239,
1964, 120 pp.
6. ___.  Analyses of Natural Gases of the United States, 1963.  BuMines IC 8241,
1965, 102 pp.
7. Moore, B.J., R.D. Miller, and R.D. Shrewsbury.  Analyses of Natural Gases of the
United States, 1964.  BuMines IC 8302, 1966, 144 pp.
8. Moore, B.J., and R.D. Shrewsbury.  Analyses of Natural Gases of the United States,
1965.  BuMines IC 8316, 1966, 181 pp.
9. ___.  Analyses of Natural Gases, 1966.  BuMines IC 8356, 1967, 130 pp.
10. ___.  Analyses of Natural Gases, 1967.  BuMines IC 8395, 1968, 187 pp.
11. Cardwell, L.E., and L.F. Benton.  Analyses of Natural Gases, 1968.  BuMines IC
8443, 1970, 169 pp.
12. ___.  Analyses of Natural Gases, 1969.  BuMines IC 8475, 1970, 134 pp.
13. ___.  Analyses of Natural Gases, 1970.  BuMines IC 8518, 1971, 130 pp.
14. ___.  Analyses of Natural Gases, 1971.  BuMines IC 8554, 1972, 163 pp.
P r e v i o u s  P u b l i c a t i o n s  i n  t h e
H e l i u m  S u r v e y  S e r i e s
171
Analyses of Natural Gases, 1998–2001       Technical Note 412
15. ___.  Analyses of Natural Gases, 1972.  BuMines IC 8607, 1973, 104 pp.
16. Moore, B.J.  Analyses of Natural Gases, 1973.  BuMines IC 8658, 1974, 96 pp.
17. ___.  Analyses of Natural Gases, 1974.  BuMines IC 8684, 1975, 122 pp.
18. ___.  Analyses of Natural Gases, 1917–74.  BuMines CP 1-76, 1976, 889 pp.;
NTIS PB 251-202.
19. ___.  Analyses of Natural Gases, 1975.  BuMines IC 8717, 1976, 82 pp.
20. ___.  Analyses of Natural Gases, 1976.  BuMines IC 8749, 1977, 94 pp.
21. ___.  Analyses of Natural Gases, 1977.  BuMines IC 8780, 1978, 95 pp.
22. ___.  Analyses of Natural Gases, 1978.  BuMines IC 8810, 1979, 113 pp.
23. ___.  Analyses of Natural Gases, 1979.  BuMines IC 8833, 1980, 100 pp.
24. ___.  Analyses of Natural Gases, 1980.  BuMines IC 8856, 1981, 236 pp.
25. ___.  Analyses of Natural Gases, 1917–80.  BuMines IC 8870, 1982, 1055 pp.
26. Miller, R.D., and F.R. Hertweck, Jr.  Analyses of Natural Gases, 1981.  BuMines
IC 8890, 1982, 84 pp.
27. ___.  Analyses of Natural Gases, 1982.  BuMines IC 8942, 1983, 100 pp.
28. Hertweck, F.R., Jr., and D.D. Fox.  Analyses of Natural Gases, 1983.  BuMines IC
8993, 1984, 127 pp.
29. Moore, B.J., and J.E. Hamak.  Analyses of Natural Gases, 1984.  BuMines IC9046,
1985, 102 pp.
30. Moore, B.J., and S. Sigler.  Analyses of Natural Gases, 1985.  BuMines IC9096,
1986, 182 pp.
31. ___.  Analyses of Natural Gases, 1917–85.  BuMines IC 9129, 1987, 1197 pp.
32. ___.  Analyses of Natural Gases, 1986.  BuMines IC 9167, 1988, 101 pp.
33. ___.  Analyses of Natural Gases, 1987.  BuMines IC 9188, 1988, 74 pp.
172
Analyses of Natural Gases, 1998–2001       Technical Note 412
173
34. Hamak, J.E., and S. Sigler.  Analyses of Natural Gases, 1988.  BuMines IC9225,
1989, 66 pp.
35. ___.  Analyses of Natural Gases, 1989.  BuMines IC 9256, 1990, 60 pp.
36. ___.  Analyses of Natural Gases, 1990.  BuMines IC 9290, 1991, 56 pp.
37. ___.  Analyses of Natural Gases, 1986-1990.  BuMines IC 9301, 1991, 315 pp.
38. Hamak, J.E., and B.D. Gage.  Analyses of Natural Gases, 1991.  BuMines IC9318,
1992, 97 pp.
39. Hamak, J.E., and Stella M. Sigler.  Analyses of Natural Gases, 1992. BuMines IC
9356, 1993, 62 pp.
40. Sigler, Stella M.  Analyses of Natural Gases, 1993.  BuMines IC 9400, 1994, 58pp.
41. Hamak, J.E., and D.L. Driskill.  Analyses of Natural Gases, 1994–95. Bureau of
Land Management, Technical Note 399, 1996, 68 pp.
42. Gage, B.D., and D.L. Driskill.  Analyses of Natural Gases, 1996–1997. Bureau of
Land Management, Technical Note 404, 1998, 71 pp.
The mention of company names, trade names, or commercial products does not constitute endorsement or
recommendation for use by the Federal Government.
